Abstract. Based on the thought of new password design of "graphical construction plus number theory" as well as the edge magic graceful labelling, we defined a new graph labelling called
Introduction
The security of real networks is harder than ever, since serious challenges are coming everyday. Suo et al. [6] pointed the authentication methods including Token based authentication, Biometric based authentication and Knowledge based authentication, where Knowledge based techniques are the most widely used authentication techniques and include both text-based and picture-based passwords. However, they pointed that in storage and communication graphical passwords require much more storage space than text based passwords. …… Network transfer delay is also a concern for graphical passwords. Hongyu Wang et al. [10] propose an idea, "graphical construction plus number theory", for designing new passwords in communication, based on the purpose of easy use for users and difficult deciphering for hackers. The graphical constructions are one of graph theory, and are very simple than pictures mentioned in [1, 6 ]. Wang's idea needs giant numbers of graphical constructions and graph labellings provided by graph theory and number theory, and will have flexible combination strategy for real application in safety of communication.
We show an example for illustrating the idea of "graphical construction plus number theory" as follows: Figure 1 shows a lock (e) that will be opened by two keys (b) and (d). Alice and Bob go to a bank for making two keys to be combined to open a safety deposit box. Alice was given a graphical construction (a) of Figure 1 to make a key; in other room Mob was asked to make another key by the graphical construction (c) of Figure 1 given by the bank. The graphs (b), (d) of Figure 1 are made well keys. Alice and Bob present the keys to the bank, and they opened the safety deposit box (e) of Figure  1 , named as (1,2)-lock. In general, we can make m2 keys for opening a (k 1 , k 2 ,…, k m )-lock. Here, we will translate the above the problem of opening (k 1 , k 2 , …, k m )-locks into the problem of graph theory by defining new graph labellings. As we have known there are 63042253 non-isomorphic trees of orders less than 25 (Ref. Otter. Ann. Math. 1948), and there are at least over 20 graph labelings (Ref. [2, 8] ), so we can construct many passwords under the meaning of "graphical construction plus number theory" before powerful computers made by the new idea introduced in [4] . 
Preliminary
We apply the standard terminology and notation of graph theory, and the graphs mentioned are simple (no loop, no multiple edges, no direction), other can be found in [2] . However, we illustrate: the short hand symbol [m,n] stands a non-negative integer set {m, m+1,… , n}, [s,t] o an odd set {s, s+2,…,t} with odd numbers s,t, and [a,b] e an even set {a,a+2,…,b} with even numbers a,b. The notation |X| is the cardinality of a set X. A (p,q) -graph is one having p vertices and q edges. A vertex of degree one in a graph G is often called a leaf or a hanging vertex, and L(G) is the set of all leaves of G. If we delete all leaves of a tree T, the remainder TL(T) is a path, then we call T a caterpillar; a tree H is called a lobster if TL(H) is a caterpillar. Write a copy of a graph as G, and join a vertex u of G with a vertex u of G by an edge together, we obtain a new graph denoted by GG , call it an edge-symmetric graph since GG uu has just two components G and G with G  G. Moreover, GG is called a formally edge-symmetric graph} if u is just the imagine vertex of u.
A graph labelling f is a mapping f : [1, p+q] such that f(u)+f(v)+f(uv)=k holds true for each edge uv of G, we call f an edge magic total labelling (or EMTL), k a magic constant. [1, p+q] such that |f(u)+f(v)f(uv)|=k for any edge uv of G, we call f an edge magic graceful labelling 
Since the labelling f in Definition 5 holds f(V(G)){0}∪f(E(G)), so we say it a (k 1 , k 2 )-edge magic graceful pseudo-labelling.
Definition 6. If a (p,q)-graph G has a proper totally labelling f : V(G)∪E(G)→ [1, p+q] , and there exist two non-negative constants 
having multiple-edges, and |E 1 |=|E 2 | for E i ={uv : |f(u)+f(v) f(uv)|=k i } with i=1,2, we say f a uniformly (k 1 , k 2 )-EMGTL (a uniformly (k 1 , k 2 )-edge magic totally graceful labelling). 
Proposition 3. Let h be the dual labelling of an EMGL f of a (p,q)-graph G, where |f(u)+f(v)f(uv)| =k>0 for each edge uv of G. Then h is also an EMGL of G if and only if f is a (v>e)-EMGL (or an (e>v)-EMGL).
An examples in Figure 5 illustrates Proposition 3. Take a path P 4 =x 1 x 2 x 3 x 4 , give P 4 a labelling g defined as: 4 )=2. So g is an EMGL, and there are g(x 1 x 2 )>g(x 1 )+g(x 2 ), and g(x 2 x 3 )<g(x 2 )+g(x 3 ). But the dual labelling of g is not an EMGL. This fact shows that the EMGL differs from the (k,λ)-magic total labelling introduced by Yao et al. in [9] , since the dual labelling of each (k, λ)-magic total labelling is also a (k, λ)-magic total labelling. 
Proof. Suppose that a (p,q)-graph G admits an (e>v)-EMGLs f : V(G)∪E(G)→[1, p+q] such that each edge uvE(G) holds f(uv)>f(u)+f(v) and |f(u)+f(v)−f(uv)|=k. We define a new labelling for G by g(x)=2f(x)−1, xV(G)E(G). Clearly, each edge uvE(G)
When f is (e>v), the proof is as the same as above one.
In general, a (k 1 ,k 2 )-EMGTL of a connected (p,q)-graph G does not have the dual labelling that is a 12 ( , ) kk -EMGTL, an example is shown in Figure 6 . Theorem 17. Suppose that a connected (p, q)-graph G admits an EMGL f such that each edge uv holds |f(u)+f(v)−f(uv)|=k. Then we can add a new to G by joining them to a vertex x with a=f(x)−k>0, the resulting graph admits an EMGL with magic constant k.
An example for illustrating Theorem 17 is shown in Figure 7 . -EMGTL is as the same as other colorings of graphs, so this is an innovation in graph theory. Notice that many graph labellings are not suitable for all graphs. On the other hands, computing E mgtl (G) and K mgtl (G) may be interesting, we not know E mgtl (G) and K mgtl (G) as G is a complete graph or a complete k-partite graphs.
No doubtless, the "labelling order" takes over an important role in researching graph labellings, since it is related with important properties of graph labellings. For example, the EMGL defined in Definition 3 has a whole order, that is: the labels of vertices are less than that of edges; a super set-ordered EMGL such that f max (X)<f min (Y) shows a whole order on bipartition (X,Y) of vertices. On the other hands, (v>e)-EMGLs are local ordered, that is, each edge uv satisfies f(u)+f(v)>f (uv) . A set-ordered graceful labelling defined in Definition 1 is the whole order, set-ordered graceful labellings have tight connections with many graph labellings (Ref. [13, 9, 14, 11, 12] 
